Inherited changes in concentrations of retinal and serum melatonin in the chicken.
Concentrations of melatonin in the retina, serum, and pineal gland were studied in genetically blind chicks carrying an autosomal recessive mutation, rc, characterized by the degeneration of photoreceptors in the retina after hatching. Blind homozygous (rc/rc) and sighted heterozygous (Rc+/rc) chicks were housed under 12:12 light:dark cycles. They were decapitated at 4, 6, 8, and 10 weeks of age at midlight and middark. Retinas, pineal glands, and serum samples were collected, and the resultant tissue melatonin was extracted and determined by radioimmunoassay. Retinal and pineal melatonin were also identified and quantified by gas chromatography-mass spectrometry (GC-MS). Good correlations were demonstrated between the values obtained by GC-MS and levels of quantified by radioimmunoassay. In all the tissues studied, there were age-related changes and diurnal variations in melatonin levels with high levels in the dark period. Melatonin levels in the retina and serum of rc/rc chicks were also significantly lower than those of Rc+/rc control birds. However, storages of melatonin in the pineal gland were similar between the two groups of chicks studied. These results suggest that (1) retinal melatonin is synthesized in the photoreceptor, (2) the phototransduction process which produces neural signals (i.e., electroretinogram) may be different from the phototransduction process which initiated the rhythmic melatonin synthesis and production in the retina, (3) the inherited degeneration of retinal photoreceptors with lower retinal melatonin levels correlates with an inherited abnormality of the pineal melatonin synthesis and/or secretion resulting in lower serum melatonin levels (pleiotropism), (4) levels of pineal melatonin (an indicator of the rate of synthesis and/or storage) and that of serum melatonin (an indicator of the rate of release) may not be directly correlated, and (5) the chicken pineal secretes melatonin not only by simple diffusion but also from a bound pool of melatonin in the gland.